Role of GSTM1, GSTP1, and GSTT1 gene polymorphism in ifosfamide metabolism affecting neurotoxicity and nephrotoxicity in children.
The aim of this study was to evaluate the impact of GSTM1, GSTT1, and GSTP1 gene polymorphism on urinary excretion of unchanged ifosfamide, 2-dechloroethylifosfamide (2DCIF), and 3-dechloroethylifosfamide (3DCIF) with regard to the incidence of ifosfamide-related nephrotoxicity and neurotoxicity in children. The study comprised 76 children (38 girls, 38 boys) ages 9.84 to 210 months who were being treated for various malignant diseases with ifosfamide. The children were enrolled after identification of genotype coding for three classes of glutathione S-transferases (GSTM1, GSTT1, and GSTP1) at the initial stage of diagnosis. (P) nuclear magnetic resonance spectroscopy was used to analyze the urinary excretion of unchanged ifosfamide, 2DCIF, and 3DCIF metabolites on consecutive days after the end of the 3-hour infusion of ifosfamide. In children with polymorphic locus of the GSTP1 gene compared with children with homozygous wild alleles, increased urinary excretion of 3DCIF (P=0.029) and decreased creatinine clearance was found (Mann-Whitney P=0.03; median 81.1 mL/min/1.73 m vs. 105.0 mL/min/1.73 m, respectively). The authors' multidimensional analysis model revealed that besides the total ifosfamide dose and co-administration of other toxic drugs, polymorphic locus of GSTP1 gene may be one of the factors determining a higher toxicity of the cytostatic agent. The model was construed at P=0.029. Moreover, no correlation was found between the GSTM1 or GSTT1 genotype and ifosfamide toxicity and the urinary excretion of its metabolites. The results of this analysis indicate that individual reactions to ifosfamide can depend on inherited genetic polymorphisms, especially associated with the GSTP1 gene coding detoxifying enzyme.